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REDUCED VOLTAGE SWING DIGITAL 
DIFFERENTIAL DRIVER 

This application claims priority under 35 USC §119(e) 
(1) of provisional application Serial No. 60/296,424, ?led 
Jun. 6, 2001. 

FIELD OF THE INVENTION 

The present invention relates to predrivers, and, more 
particularly, to a reduced voltage sWing digital differential 
driver. 

BACKGROUND OF THE INVENTION 

Predrivers drive the inputs of a differential comparator to 
a speci?ed level. Conventional predrivers include an 
inverter connected to a p-type MOS transistor and a n-type 
MOS transistor. The gates of the p-type and n-type MOS 
transistors connect to each other and to the inverter. The 
drains of the p-type and n-type MOS transistors connect to 
each other respectively to form an output. The source of the 
p-type MOS transistor connects to the poWer supply rail 
While the source of the n-type MOS transistor connects to 
ground. In operation When the input represents a high 
voltage or a ‘1’, the p-type MOS transistor sWitches on and 
current ?oWs from the poWer supply rail through the p-type 
MOS transistor to pull the output node of the predriver high. 
When the input represents a loW voltage or a ‘0’, the n-type 
MOS transistor sWitches on and current ?oWs through the 
n-type MOS transistor to ground, pulling the output node of 
the predriver loW. 

Since the signals sent to the input are digital, the voltage 
at the output sWings from ground to the full poWer supply 
voltage level. As a result, the sWitching speed is sloW and 
high current or poWer consumption eXist. 

There, hoWever, exists a need for a predriver that has 
faster sWitching speed and loW current or poWer consump 
tion. 

SUMMARY OF THE INVENTION 

To address the above-discussed de?ciencies of predrivers, 
the present invention teaches a predriver circuit for a dif 
ferential comparator having a ?rst and second poWer supply 
rail. The predriver circuit, having an input and an output, 
includes an inverter connected to the input and a p-type 
MOS transistor having a drain, a source and a gate, Whereby 
the source is coupled to the ?rst poWer supply rail and the 
gate is coupled to the inverter. A?rst n-type MOS transistor, 
having a drain, source and a gate, couples to the p-type MOS 
transistor. The gate of the n-type MOS transistor couples to 
the gate of the p-type MOS transistor. The drain of the ?rst 
n-type MOS transistor couples to the drain of the p-type 
MOS transistor to form an output. A second n-type MOS 
transistor, having a drain, a source, and a gate, couples to the 
?rst n-type MOS transistor. The drain of the second n-type 
MOS transistor couples to the source of the ?rst n-type MOS 
transistor. The source of the second n-type MOS transistor 
couples to ground. The gate of the second n-type MOS 
transistor couples to the output. The presence of the second 
n-type MOS transistor alters the voltage sWing of the 
predriver to be from the threshold voltage level to the full 
poWer supply voltage as oppose to from ground to the full 
poWer supply voltage Which substantially reduces current or 
poWer consumption. 

Advantages of this design include but are not limited to an 
predriver having a high performance, simple, and cost 
effective design. 
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2 
BRIEF DESCRIPTION OF THE DRAWING 

For a more complete understanding of the present inven 
tion and the advantages thereof, reference is noW made to 
the folloWing description taken in conjunction With the 
accompanying draWing in Which like reference numbers 
indicate like features and Wherein: 

FIG. 1 is a schematic of an embodiment of a reduced 
voltage sWing digital differential comparator having a pre 
driver in accordance With the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Circuit 100 includes a ?rst and second predriver 110 and 
120 and a differential pair circuit 140. Predriver 110 includes 
an inverter 112 coupled to the gates of a p-type and n-type 
MOS transistor, 114 and 116. The drains of p-type and 
n-type transistors 114 and 116 coupled to form an output for 
the predriver 110. The source of transistor 114 couples to a 
poWer supply line and the drain of transistor 114 couples to 
the drain of transistor 116. The source of transistor 116 
couples to the drain of transistor 118. The source of tran 
sistor 118 couples to ground and the gate of transistor 118 
couples to the drain of transistor 114. Predriver 120 is 
con?gured in the same fashion as predriver 110 using 
transistors 122, 124 and 126 and inverter 128. 

Differential ampli?er 140 of a knoWn design includes a 
?rst, second, and third n-type MOS transistor, 142, 144, and 
146. Resistors 148 and 150 couple betWeen the ?rst poWer 
supply rail and the drains of transistors 142 and 144, 
respectively. The sources of transistors 142 and 144 couple 
to the drain of transistor 146. The source of transistor 146 
couples to ground. The gate of transistor 146 provides a bias 
voltage Vbias. The gates of transistors 142 and 144 form 
differential voltage input nodes, INM and INP. Differential 
voltage output nodes, OUTP and OUTM, connect to the 
drains of transistors 142 and 144, respectively. 

In operation, the differential pair 140 shoWn above is used 
as a differential transmitter. Since the signals that are sent to 
the input MOS gates, 142 and 144, are digital, the voltage 
sWings Will be from ground to the full poWer supply VDD. 
It can be observed that the input voltages to the MOS gates, 
142 and 144, need not go as loW as ground for the tail current 
to completely sWitch to one side. Therefore, predriver, 110 
and 120, are designed such that When the input MOS gate, 
142 or 144, voltage reaches approximately the threshold 
voltage VT, the feedback from the MOS gate, 142 or 144, 
disables the discharge path. On the neXt charging cycle, the 
MOS gate Will only need to be charged starting from the 
threshold voltage VT instead of ground. This reduces the 
current consumption taken from the predriver poWer supply 
VDD. Due to this reduction in voltage sWing, the sWitching 
speed Will also be greatly improved. In addition, the reduced 
sWing Will cause the tWo MOS inputs, INP and INM, to 
overlap at a much higher voltage and therefore prevent the 
tail current transistor from being crushed. As a result, a 
smoother transition eXists When sWitching the tail current 
from one side to the other. 

Advantages of this design include but are not limited to a 
predriver having a high performance, simple, and cost 
effective design. 
The reader’s attention is directed to all papers and docu 

ments Which are ?led concurrently With this speci?cation 
and Which are open to public inspection With this 
speci?cation, and the contents of all such papers and docu 
ments are incorporated herein by reference. 
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All the features disclosed in this speci?cation (including 
any accompany claims, abstract and drawings) may be 
replaced by alternative features serving the same, equivalent 
or similar purpose, unless expressly stated otherWise. Thus, 
unless expressly stated otherWise, each feature disclosed is 
one example only of a generic series of equivalent or similar 
features. 

The terms and expressions Which have been employed in 
the foregoing speci?cation are used therein as terms of 
description and not of limitation, and there is no intention in 
the use of such terms and expressions of excluding equiva 
lents of the features shoWn and described or portions thereof, 
it being recogniZed that the scope of the invention is de?ned 
and limited only by the claims Which folloW. 
What is claimed is: 
1. A digital differential driver, comprising: 
a differential ampli?er having a ?rst and second poWer 

supply rail, comprises 
a ?rst resistive element coupled to the ?rst poWer 

supply rail, 
a ?rst n-type MOS transistor having a gate, a drain and 

a source, the ?rst resistive element coupled to the 
drain of the ?rst n-type MOS transistor, 

a second resistive element coupled to the ?rst poWer 
supply rail, 

a second n-type MOS transistor having a gate, a drain 
and a source, the second resistive element coupled to 
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the drain of the second n-type MOS transistor, the 
source of the ?rst n-type MOS transistor coupled to 
the source of the second n-type MOS transistor, and 

a current source coupled betWeen the source of the 
second n-type MOS transistor and the second poWer 
supply rail; 

a ?rst predriver having an input and an output, the output 
coupled to the gate of the ?rst n-MOS transistor; and 

a second predriver having an input and an output, the 
output coupled to the gate of the second n-MOS 
transistor; 

Wherein each of the ?rst and second predriver comprises, 
an inverter coupled to the input, 
a p-type MOS transistor having a drain, a source and a 

gate, the source coupled to the ?rst poWer supply 
rail, the gate coupled to the inverter; 

a third n-type MOS transistor having a drain, a source 
and a gate, the gate coupled to the gate of the p-type 
MOS transistor, the drain coupled to the drain of the 
p-type MOS transistor to form the output; and 

a fourth n-type MOS transistor having a drain, a source, 
and a gate, the drain coupled to the source of the third 
n-type MOS transistor, the source coupled to the 
second poWer supply rail, the gate coupled to the 
drain of the p-type MOS transistor. 

* * * * * 


